Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 11-1 00299 
(43)Date of publication of application : 13.04.1999 


(51)Int.CI. 




AA/U) on /AC 

C3UB Z9/UD 




C30B 33/02 






H01L 21/20 






H01L 21/205 


(21 Application number 
(22)Date of filing : 


: 09-282747 
29.09.1997 


(71) Applicant : MITSUBISHI MATERIALS SILICON 

CORP 

(72) Inventor : KIMURA MASAKI 

NOGAMI SHOJI 
SHINYASHIKI HIROSHI 



(54) PRODUCTION OF THIN FILM EPITAXIAL WAFER AND THIN FILM EPITAXIAL WAFER 
PRODUCED THEREWITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize reduced pressure and 
low temp, epitaxial growth that enables fewer COP(crystal- 
originated particles) and good electric properties of a thin film 
epitaxial wafer and correspondence to low temp, production of a 
device and also to cope with the problems with respect to 
improvement in yield of the wafer and production of a larger- 
diameter thin film epitaxial wafer. 

SOLUTION: This production comprises: subjecting the surface 
of a single crystal silicon substrate to hydrogen termination 
treatment (SCI cleaning and dilute HF treatment); thereafter, 
further subjecting the treated silicon substrate to H2 annealing 
at 800 to 950°C; and then, performing reduced pressure 
epitaxial growth on the resulting single crystal silicon substrate 
at or below the H2 annealing temp, to form an epitaxial layer 
having a >0.5 ^m thickness on the silicon substrate. By using 
the production, the objective reduced pressure and low temp, 
epitaxial growth which enables a decrease in residual COP in 
the surface of the epitaxial layer and good electric properties of 
a thin film epitaxial wafer thus produced, can be realized. Thus, 

the thin film epitaxial wafer that is produced at a low temp, and therefore, capable of corresponding to 
low temp, production of a device on the user side, can be produced and also, an improvement in yield 
of the wafer can be attained and further, this production can cope with the problems with respect to 
the production of a larger-diameter thin film epitaxial wafer. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by tne use of tnis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Hydrogen termination processing of the front face of the single crystal silicon substrate produced 
based on ingot raising of a CZ process is carried out. Subsequently, whenever [ furnace temperature / of 
stabilization time amount ] heat-treats H2 gas for this single crystal silicon substrate by which hydrogen 
termination processing was carried out at 800-950 degrees C with a sink. Then, the manufacture approach of 
the thin film epitaxial wafer to which the front face of this single crystal silicon substrate is made to carry 
out epitaxial growth of the epitaxial layer with a thickness of 0.5 micrometers or more below at the 
temperature at the time of H2 annealing of a parenthesis under reduced pressure. 

[Claim 2] The manufacture approach of a thin film epitaxial wafer according to claim 1 that the above- 
mentioned H2 annealing temperature is 900 degrees C. 

[Claim 3] Hydrogen termination processing of the front face of the above-mentioned single crystal silicon 
substrate is the manufacture approach of the thin film epitaxial wafer according to claim 1 or 2 which 
washes the single crystal silicon substrate after SCI washing at a room temperature for 1 - 10 minutes with 
0.1 - 1 % of rare HF water solution. 

[Claim 4] Hydrogen termination processing of the front face of the single crystal silicon substrate produced 
based on ingot raising of a CZ process is carried out. Subsequently, whenever [ furnace temperature / of 
stabilization time amount ] heat-treats H2 gas for this single crystal silicon substrate by which hydrogen 
termination processing was carried out at 800-950 degrees C with a sink. Then, the thin film epitaxial wafer 
to which the front face of this single crystal silicon substrate was made to carry out epitaxial growth of the 
epitaxial layer with a thickness of 0.5 micrometers or more below at the temperature at the time of H2 
annealing of a parenthesis under reduced pressure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film epitaxial wafer manufactured by the 
manufacture approach of the thin film epitaxial wafer with which COP on the front face of an epitaxial layer 
realized little low-temperature epitaxial growth, and this approach corresponding to low-temperature-izing 
by device manufacture. 
[0002] 

[Description of the Prior Art] For example, if it was in the silicon wafer produced by the CZ process 
(Czochralski law), the defect of high density or the large defect of a low consistency existed small. In 
ammonia system washing after mirror polishing, in the front face, these defects serve as COP (Crystal 
OriginatedParticle) which is a depression resulting from a crystal, and appear. This COP is detectable with a 
particle counter. And the electrical characteristics of a silicon wafer were spoiled by this defect. Moreover, 
the yield in manufacture of a silicon wafer was falling as the result. 

[0003] This was the same also about the epitaxial wafer to which the front face of the silicon wafer after 

polish is made to carry out epitaxial growth of the epitaxial layer (for epitaxial to be hereafter abbreviated to 

"EPI") under the elevated temperature exceeding 1000 degrees C. That is, in epitaxial growth, the 

configuration of the front face of the silicon wafer which is a substrate is imitated, and growth of an 

epitaxial layer is performed. For this reason, the depression made on the front face of a silicon wafer is 

imprinted also on the surface of an epitaxial layer depending on growth conditions. By the way, it is known 

that in the case of the epitaxial wafer for MOS COP generally cannot remain easily on the surface of an 

epitaxial layer on the front face of a silicon wafer if ordinary pressure epitaxial growth of the epitaxial layer 

is carried out by the thickness of 2 micrometers or more. This is because the surface depression of a silicon 

wafer disappears gradually along with the growth by carrying out epitaxial growth comparatively thickly. 
[0004 ] 

[Problem(s) to be Solved by the Invention] However, this has only become clear only within the epitaxial 
wafer for MOS with which the experiment was actually conducted also among epitaxial wafers. Aiid the 
evaluation was not made to the epitaxial wafer for Bi-CMOS to which epitaxial growth of such 
disappearance investigation of COP is carried out under reduced pressure, and the epitaxial wafer for high 
performance logic with the proposition of thin-film-izing an epitaxial layer as a cure against a latch rise 
accompanying high integration. For example, it is because embed to the thin film epitaxial wafer for Bi- 
CMOS, and a layer exists, so COP evaluation by the particle counter cannot be performed. 
[0005] Then, invention-in-this-application persons actually conducted the evaluation experiment about this 
thing. Consequently, when epitaxial growth of the epitaxial layer of a thin film was carried out under 
reduced pressure, it turned out that a surface depression is imprinted from a silicon wafer side as mentioned 
above, and COP appears in high density on the surface of an epitaxial layer. Hereafter, this experimental 
data is explained. In addition, the comparison in the epitaxial growth conditions of the epitaxial layer of the 
epitaxial wafer for MOS and the thin film epitaxial layer of the object for Bi-CMOS and the epitaxial wafer 
for logic is shown in Table 1 . Moreover, the graph with which the comparison with general ordinary 
pressure epitaxial growth and reduced pressure epitaxial growth is expressed to drawing 3 is shown. This is 
the result of carrying out epitaxial growth on different conditions which show silicon rho= 1 Oohm wafer of 
specific resistance (cm) based on the CZ process of the same lot in Table 1 . 
[0006] 
[Table 1] 
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[0007] In the graph of drawing 3 , the particle counted before [ wafer (aperture of 6 inches) per / 300-600 ] 
epitaxial growth is considered to be COP generated by the front face of a single crystal silicon substrate. 
With the reduced pressure epitaxial growth of (2), the particle of the same number counted among the 
substrate mostly on the surface of the epitaxial layer to COP having disappeared mostly after epitaxial 
growth in the ordinary pressure epitaxial growth of (1). And 90% of the particle after epitaxial growth was 
in agreement with the location of the particle made on the front face of the single crystal silicon substrate in 
front of epitaxial growth. Therefore, COP by the side of a single crystal silicon substrate became clear 
[ remaining without disappearing ] in reduced pressure epitaxial growth. 

[0008] By the way, high integration of a device progresses and the device is comparatively produced under 
the low-temperature environment in recent years. Also in the silicon wafer which serves as a base of a 
device corresponding to this, for example, the thin film epitaxial wafer for Bi-CMOS produced in the state 
of reduced pressure, the low-temperature growth from a viewpoint of control of autodoping and reduction of 
metal contamination is more desirable. However, when epitaxial growth was carried out at such 
comparatively low temperature and H2 annealing etc. did not remove the natural oxidation film etc. 
completely especially, the epitaxial layer which should be the single crystal object of silicon polycrystal- 
ized, and the problem of epitaxial growth becoming impossible well had arisen. 

[0009] COP which artificers appeared on the front face of CZ silicon wafer on the other hand in "collection 
of 1997 spring Japan Society of Applied Physics drafts 39 p-L -10, 1 1 p3 17" — epitaxial growth conditions - 
- the behavior of disappearance and a residual — changing — this condition — COP — up to several 
micrometers epitaxial layer thickness — effect ._******_. things are reported. It is considered to be the 
cause that COP which was not able to disappear at the time of H2 annealing which is pretreatment of 
epitaxial growth disappears under the strong epitaxial growth conditions of an anisotropy when the 
laminating of the silicon is carried out on the single crystal silicon substrate, and this remains under 
isotropic, strong conditions. 

[0010] Then, this artificer paid his attention to the conditions at the time of H2 annealing of the single 
crystal silicon substrate in front of epitaxial growth. And as a result of repeating research wholeheartedly, 
after carrying out hydrogen termination processing of the front face of a single crystal silicon substrate 
beforehand, when performing H2 annealing under 800-950-degree C low temperature conditions, it found 
out that COP of the front face of this epitaxial layer decreased sharply. And when carrying out H2 annealing 
of this low temperature, it turned out that the oxide-film proof-pressure property (TDDB property: Time 
Dependent Dielectric Breakdown) of the epitaxial layer obtained at the time of the epitaxial growth of a 
back process also improves. Therefore, only by performing low-temperature H2 annealing after hydrogen 
termination processing, the front face of a silicon wafer was defecated, and in epitaxial growth, fully bury 
COP which polycrystal-ization of silicon which was mentioned above does not break out and exists in the 
front face of a single crystal silicon substrate, and it was vanished, and it turned out that it is reduced. 
[0011] 

[Objects of the Invention] This invention can realize low-temperature epitaxial growth under the reduced 
pressure from which electrical characteristics with Residual COP good few moreover are acquired on an 
epitaxial layer front face, and can aim at improvement in the yield, and sets it as that purpose to offer the 
thin film epitaxial wafer manufactured by the manufacture approach of the thin film epitaxial wafer which 
can respond also to diameter-ization of macrostomia of a wafer further, and this approach. 
[0012] 

[Means for Solving the Problem] Invention indicated to claim 1 carries out hydrogen termination processing 
of the front face of the single crystal silicon substrate produced based on ingot raising of a CZ process. 
Subsequently, whenever [ furnace temperature / of stabilization time amount ] heat-treats H2 gas for this 
single crystal silicon substrate by which hydrogen termination processing was carried out at 800-950 
degrees C with a sink. Then, it is the manufacture approach of the thin film epitaxial wafer to which the 
front face of this single crystal silicon substrate is made to carry out epitaxial growth of the epitaxial layer 
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with a thickness of 0.5 micrometers or more below at the temperature at the time of H2 annealing of a 
parenthesis under reduced pressure. As an approach of carrying out hydrogen termination processing of the 
front face of a single crystal silicon substrate, the approach of carrying out anhydrous HF processing besides 
the approach of carrying out rare HF washing of the single crystal silicon substrate after SCI washing which 
indicated, for example to claim 3 etc. is mentioned. 

[001 3] The concentration of the rare HF water solution used for rare HF washing is 0. 1 - 1 %. At less than 
0.1%, un-arranging [ that hydrogen termination processing takes long duration ] arises. Moreover, if it 
exceeds 1%, fluorine atoms will increase in number, as a result un-arranging [ that the amount of adsorption 
of an OH radical increases by subsequent rinsing ] arises. As for especially this rare HF washing time 
amount, for 1 - 5 minutes is desirable for 1 - 10 minutes. Un-arranging [ that under for 1 minute is 
inadequate as for hydrogen termination processing ] arises. Moreover, if for 10 minutes is exceeded, un- 
arranging [ that a throughput declines ] will arise. This rare HF washing is usually performed at a room 
temperature. 

[0014] An epitaxial furnace is used for H2 annealing (hydrogen annealing). That is, H2 annealing of a single 
crystal silicon substrate and epitaxial growth are performed in this epitaxial furnace. In addition, the 
exclusive furnace of H2 annealing may be used. The desirable temperature of H2 annealing is 800-950 
degrees C. At less than 800 degrees C, removal of the natural oxidation film generated from hydrogen 
termination processing before loading of an epitaxial growth furnace or the organic substance becomes 
difficult. Moreover, if it exceeds 950 degrees C, since the laminating of the silicon atom is carried out to 
order also in the whole depression side of COP, pit width of face becomes large and un-arranging [ of 
remaining ] produces COP. The time amount of H2 annealing is the about [ 1 minute room ] need. It is for 
stabilizing a quantity of gas flow. 

[0015] As an epitaxial grown method into which an epitaxial layer is grown up, there are a gaseous-phase 
method (Vapor Phase Epitaxy;VPE), a liquid phase process (Liquid Phase Epitaxy;LPE), and a solid phase 
technique (Solid Phase Epitaxy;SPE) on a single crystal silicon substrate, for example. Especially, chemical 
vapor deposition (Chemical Vapor Deposition;CVD) is mainly adopted as the epitaxial growth of silicon 
from points, such as the crystallinity of a growth phase, mass-production nature, simplicity of equipment, 
and an ease of various device structure formation. The epitaxial growth of the silicon by this CVD method 
introduces the material gas containing silicon into a fission reactor with carrier gas (usually H2 gas), and is 
performed by depositing the silicon generated by the pyrolysis of material gas, or reduction on the substrate 
(it producing by the CZ process) of the silicon single crystal heated by the elevated temperature 1000 
degrees C or more. 

[0016] As an epitaxial furnace for carrying out epitaxial growth of the silicon, a single- wafer-processing 
furnace, a vertical mold furnace, the batch type fiimace of a barrel type, etc. are mentioned on a single 
crystal silicon substrate, for example. However, it is not limited to this. As source gas of epitaxial growth, 
SiH2C12 (DCS), SiH4, SiHCB, SiC14, etc. are mentioned, for example. Epitaxial growth temperature is less 
than [ H2 annealing temperature ]. 800-900 degrees C is especially desirable. If the temperature of H2 
annealing is exceeded, since pit width of face will spread [ COP ] and COP will become large shallowly as 
the whole into a temperature up, un-arranging [ of remaining ] produces COP. Especially the furnace 
internal pressure of epitaxial growth has desirable 80Torr(s) 30 to 200 Torr. An epitaxial growth rate is 
0.0 1-. The amount of 0.2-micrometer/is especially desirable by 0.5-micrometer/. 

[0017] The epitaxial layer thickness by which reduced pressure epitaxial growth is carried out on a single 
crystal silicon substrate is 0.5 micrometers or more, and its 0.5-2 micrometers are especially desirable. COP 
which was able to make comparatively small the increment in pit width of face in less than 0.5 micrometers 
in the single crystal silicon substrate which is a lower layer is also because the effect tends to be on the 
surface of an epitaxial layer. As equipment which detects the number of COP, the particle counter "886200" 
of the high sensitivity by ten call incorporated company and "SS6420", a particle counter, an atomic force 
microscope AFM of common knowledge, such as "SPA360", by SEIKO electronic incorporated company, 
etc. are mentioned, for example. Among these, in "SS6200", the lower limit of COP which can be measured 
without the effect of Hayes is 0.12-0.13 micrometers. 

[0018] Invention according to claim 2 is the manufacture approach of a thin film epitaxial wafer according 
to claim 1 that the above-mentioned H2 annealing temperature is 900 degrees C. These 900 degrees C of H2 
annealing temperature are desirable especially from the point of controlling increase of defecation of a 
silicon substrate, and the pit width of face of COP. 

[0019] Invention indicated to claim 3 is the manufacture approach of a thin film epitaxial wafer according to 
claim 1 or 2 that hydrogen termination processing of the front face of the above-mentioned single crystal 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/5/2006 



JP,1 1-100299, A [DETAILED DESCRIPTION] 



Page 4 of 5 



silicon substrate washes the single crystal silicon substrate after SCI washing at a room temperature for 1 - 
10 minutes with 0.1 - 1% of rare HF water solution. 

[0020] Invention indicated to claim 4 carries out hydrogen termination processing of the front face of the 
single crystal silicon substrate produced based on ingot raising of a CZ process. Subsequently, whenever 
[ furnace temperature / of stabilization time amount ] heat-treats H2 gas for this single crystal silicon 
substrate by which hydrogen termination processing was carried out at 800-950 degrees C with a sink. Then, 
it is the thin film epitaxial wafer to which the front face of this single crystal silicon substrate was made to 
carry out epitaxial growth of the epitaxial layer with a thickness of 0.5 micrometers or more below at the 
temperature at the time of H2 annealing of a parenthesis under reduced pressure. 
[0021] 

[Function] According to the thin film epitaxial wafer manufactured by the manufacture approach of the thin 
film epitaxial wafer of claim 1 - claim 4, and this approach, hydrogen termination processing of the front 
face of this single crystal silicon substrate is carried out after producing a single crystal silicon substrate 
from the single-crystal-silicon ingot which was able to be pulled up by the CZ process. Thereby, the tip of 
the dangling bond of Si atom in this substrate front-face side becomes H sets. Subsequently, this single 
crystal silicon substrate by which hydrogen termination processing was carried out is inserted in in a 
furnace, and H2 annealing treatment of the single crystal silicon substrate is carried out so that whenever 
[ furnace temperature / of stabilization time amount (flow rate stabilization time amount) ] may become 800- 
950 degrees C with a sink about H2 gas. Consequently, a silicon substrate surface can be defecated. 
[0022] Then, an epitaxial layer with a thickness of 0.5 micrometers or more grows this single crystal silicon 
substrate epitaxially on this single crystal silicon substrate by heating silicon source gas in a furnace with a 
sink under reduced pressure at the comparatively low temperature below H2 annealing temperature (800- 
950 degrees C). Under the present circumstances, since magnitude is small as mentioned above, COP which 
remains on the front face of a single crystal silicon substrate becomes easy to disappear. Moreover, increase 
of the pit width of face of COP by epitaxial growth can be controlled. 

[0023] Thus, a wafer production works side can be responded now to low-temperature manufacture of the 
device by the side of a user by having realized the bottom of reduced pressure and thin film epitaxial growth 
in low temperature. And since the number of COP which exists on the surface of an epitaxial layer also 
decreases, the electrical characteristics of a thin film epitaxial wafer improve, and the yield at the time of 
manufacture also becomes large. Consequently, although diameter-ization of macrostomia of a wafer in 
recent years (for example, wafer aperture of 300mm) progresses, a good always thin film epitaxial-wafer 
can be offered to a user side. 
[0024] 

[Embodiment of the Invention] An example is given to below and this invention is more concretely 
explained to it. In addition, this invention is not limited to these examples. 

<Examples 1 and 2 and examples 1-3 of a comparison> In the raising process of the silicon single crystal by 
the CZ process, block cutting, wafer cutting, beveling, mechanical chemical polish, etc. are given to the 
silicon single crystal rod of high resistance which was able to be pulled up by part for 0.9mm/in raising rate, 
and the crystal orientation of a silicon single crystal produces the single crystal silicon substrate 625 
micrometers and whose diameter 10 - 20-ohmcm and thickness are 6 inches for N (100) and specific 
resistance. Then, hydrogen termination processing in which the tip of the DANGU phosphorus bond of Si 
atom becomes H sets is performed to the front face of this substrate by carrying out SCI washing (NH4 
OH/H202/H20) of the front face of this substrate, and carrying out rare HF washing at a room temperature 
for 5 minutes with 0.5% of rare HF water solution. 

[0025] Subsequently, it loaded with this single crystal silicon substrate by which hydrogen termination 
processing was carried out into the furnace of single wafer processing, and continuously, into the furnace, it 
is specifically 900 degrees C (example 1), 950 degrees C (example 2), 1000 degrees C (example 1 of a 
comparison), 1 100 degrees C (example 2 of a comparison), and 1 150 degrees C (example 3 of a 
comparison) for 900 degrees C - 1 150 degrees C with a sink about H2 gas, and H2 annealing was 
performed. Then, the thin film epitaxial wafer was obtained by growing a 1 -micrometer epitaxial layer 
epitaxially on a single crystal silicon substrate. The epitaxial growth conditions at this time are source gas 
DCS (SiH2C12), the epitaxial growth temperature of 900 degrees C, and a part for /and epitaxial growth rate 
pressure [ of 0.2 micrometers ] 80Torr. And the number of scars of particle with a diameter of 0.13 
micrometers or more was counted using "SS6200 M by ten call incorporated company. 

[0026] This result is shown in the graph showing the relation between H2 annealing temperature of drawing 
1 , and the number of COP on the front face of an epitaxial layer. That is, in the examples 1 -3 of a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/5/2006 



JP,1 1-1 00299, A [DETAILED DESCRIPTION] 



Page 5 of 5 



comparison, the number of COP in the front face of an epitaxial layer was before and after 100-240 per 6 
inch wafer. On the other hand, in the examples 1 and 2, it decreased in about 20-30 pieces. In addition, in 
drawing 1 , ** is the number of the foreign matters adhering to an epitaxial layer front face, and - is the 
number which added COP to this foreign matter. That is, the number of COP of each example or the 
example of a comparison serves as a value which lengthened ** value from - value. Moreover, the relation 
between the annealing temperature at this time and an average Qbd value is shown in the graph of drawing 
2 . Compared with the examples 1 -3 of a comparison, the examples 1 and 2 of oxide-film pressure-proofing 
were higher, and good electrical characteristics were acquired so that clearly from the graph of drawing 2 . 
For oxide-film thickness (Tox), 1 Onm and surface area (A) are [ the conditions of this oxide-film 
compressive test (TDDB trial) ] 2 and current density 0.2cm (J). They are 0.1 A/cm2. 

[0027] Under the present circumstances, the case of an example 1 was taken for the example and the atomic 
force microscope compared the configuration of COP on the single crystal silicon substrate before and 
behind H2 annealing, consequently, both configuration — abbreviation — it was the same. Thereby, it is 
thought in the pit end face of COP that growth of a strong anisotropy occurred. And COP after H2 annealing 
was the about 0.1-0.2 micrometers as COP of a silicon substrate with the almost same pit width of face. 
Consequently, COP after H2 annealing disappearing easily at the time of epitaxial growth, or decreasing 
was expected. Moreover, such a result was actually obtained (refer to the graph of drawing 1 ). 
[0028] 

[Effect of the Invention] According to the manufacture approach of the thin film epitaxial wafer concerning 
this invention, and the thin film epitaxial wafer manufactured by this approach Low-temperature H2 
annealing of 800-950 degrees C for the front face of a single crystal silicon substrate is carried out after 
hydrogen termination processing. On this single crystal silicon substrate further less than [ H2 annealing 
temperature ] Since it was made to carry out reduced pressure epitaxial growth of the thin epitaxial layer 0.5 
micrometers or more, COP which remains on an epitaxial layer front face can realize reduced pressure and 
low-temperature epitaxial growth from which good electrical characteristics are acquired few moreover. 
Thereby, the thin film epitaxial wafer of the low-temperature manufacture corresponding to low-temperature 
manufacture of the device by the side of a user can be manufactured. Both, improvement in the manufacture 
yield of this thin film epitaxial wafer can be aimed at, and it can respond also to diameter-ization of 
macrostomia of a wafer further. * 

[0029] Since H2 annealing temperature was especially made into 900 degrees C according to invention 
according to claim 2, the effectiveness of controlling increase of defecation of a silicon substrate and the pit 
width of face of COP in epitaxial growth is acquired. 

[0030] Moreover, since it adopted washing the single crystal silicon substrate washed SCI at a room 
temperature for 3 - 5 minutes with 0.1 - 1% of rare HF water solution as hydrogen termination processing of 
the front face of a single crystal silicon substrate according to invention according to claim 3, the 
effectiveness that the silicon substrate in which the natural oxidation film does not exist is producible is 
acquired. 

[Translation done.] 
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